Effects of Salt Loading on the Organization of Microtubules in Rat Magnocellular Vasopressin Neurons.
Magnocellular vasopressin (VP) neurons are activated by increases in blood osmolality leading to the secretion of VP into the circulation to promote water retention in the kidney, thus constituting a key mechanism for the regulation of body fluid homeostasis. However, chronic high salt intake can lead to excessive activation of VP neurons and increase circulating levels of VP, contributing to an elevation in blood pressure. Multiple extrinsic factors, such as synaptic inputs and glial cells, modulate the activity of VP neurons. Moreover, magnocellular neurons are intrinsically osmosensitive, and activated by hypertonicity in the absence of neighboring cells or synaptic contacts. Hypertonicity triggers cell shrinking, leading to the activation of VP neurons. This cell autonomous activation is mediated by a scaffold of dense somatic microtubules, uniquely present in VP magnocellular neurons. Treating isolated magnocellular neurons with drugs modulating microtubule stability modifies the sensitivity of neuronal activation in response to acute hypertonic stimuli. However, whether the microtubule network is altered in conditions associated with enhanced neuronal activation and increased VP release, such as chronic high salt intake, remains unknown. We examined the organization of microtubules in VP neurons of the supraoptic and paraventricular hypothalamic nuclei (SON and PVN, respectively) of rats subjected to salt-loading (drinking 2% NaCl for 7 days). Using super-resolution imaging, we found that the density of microtubules in magnocellular VP neurons from the SON and PVN was significantly increased, while the density and organization of microtubules remain unchanged in other hypothalamic neurons as well as in neurons from other brain areas (e.g. hippocampus, cortex). We propose that the increase in microtubule density in magnocellular VP neurons in salt-loading promotes their enhanced activation and possibly contributing to elevated blood pressure in this condition.